Chapter 10 


EVOLVING VIEWS OF THE FUTURE 
OF THE US FOREST SECTOR 


RICHARD W HAYNES AND DARIUS M ADAMS 


Abstract. There have been nine post-World War II Timber Assessments, all moti¬ 
vated by three broad questions. Do we have enough resources to meet current 
and future wants? Can we describe the sustainability of forest resources in the 
face of increasing demand? Can we identify emerging problems while there is still 
time to design programs to offset them? Each of the Timber Assessments pic¬ 
tured the future in ways that strongly reflected contemporary views about key 
drivers of future conditions. Each also evolved in its reliance on underlying models 
of economic processes to both structure the development of projections and to 
increase the confidence that can be placed in individual projections. The Timber 
Assessments have covered a variety of issues, some short term and others that are 
enduing and universal to forest sectors worldwide. Some of these enduring issues 
include: how to increase timber supplies before increases in product price reduce 
consumption excessively, the role that improved harvesting or processing tech¬ 
nologies can play in increasing supplies and employment opportunities, how forest 
growth can be increased through improved forest management, how different land 
ownership patterns influence forest management, and the role of markets in allo¬ 
cating resources and providing incentives for both improved processing technology 
and forest stewardship. 
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10.1 INTRODUCTION 

Figure 10-1 provides a timeline of the nine post-World War II Tim¬ 
ber Assessments 1 separated into two divisions: the Outlook Studies 
and the RPA Timber Assessments. It also shows some of the major 
motivating technical questions associated with each assessment. The 
evolution of these questions suggests there have been changes in both 
the nature of forest policy issues and a growing concern about how to 
institute greater rigor in the modeling of key economic processes in 
the sector. 

Three broad questions motivated the Timber Assessments. First, 
do we have enough resources to meet current and future wants? That 
is, what is the relative balance of current and future wants and re¬ 
sources? Second, can we describe the sustainability of forest resources 
in the face of increasing demand? Third, can we identify emerging 
problems while there is still time to design programs to offset them? 
The nine Timber Assessments share a number of common elements 
both in their structure and in their projected views of the future. 
These common elements include a similar framework, fairly consistent 



Figure 10-1. Timeline of assessments and motivating technical questions. 


1 The dates used to describe these Timber Assessments are 1958 (USDA FS 1958), 
1965 (USDA FS 1965), 1973 (USDA FS 1973), 1980 (USDA FS 1982), 1985 (Haynes 
and Adams 1985), 1989 (Haynes 1990), 1993 (Haynes et al. 1995), 2000 (Haynes 
2003), and 2005 (Haynes et al. 2007). 
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approaches to estimating consumption, and a focus on describing the 
resource situation. The Timber Assessments differ in their considera¬ 
tion of prices. After 1980, prices receive a more nuanced and compre¬ 
hensive treatment. 

These three questions led to the development of several process 
models and a framework for linking them. The actual process models 
have remained fairly consistent over time, but they have grown richer 
both in end-use detail and representation of economic functions. The 
first process model estimated the consumption of various forest prod¬ 
ucts. Outputs were frequently expressed both at the product level in 
their appropriate units and converted to roundwood equivalent where 
they could be expressed in common units such as board feet, cubic 
feet, or cubic meters. The second process model estimated available 
resources aggregated from timber inventories which were summarized 
at the region and owner level for hardwood and softwood species. The 
Outlook Studies relied on either stand table projection methods or 
simple extrapolations of growth and harvest ratios to describe the 
future resource situation. Over time, the inventory projection meth¬ 
ods have become more elaborate both in computational complexity 
and in the description of forest resource conditions. 

All Timber Assessments have shared a general framework that lays 
out prospective needs for forest products, the net trade in forest prod¬ 
ucts, and the available timber resources (all described in common 
units) that can be utilized to meet these needs. This framework sup¬ 
ports broad judgments about the “timber outlook”. That is, what is 
the expected trajectory of the national supply-demand relationship? 
In the 1958 and 1965 Outlook Studies this was a largely descrip¬ 
tive process that did not fully specify supply and demand relations. 
Direct discussions of the role that prices play in modifying consump¬ 
tion and production levels were missing. The Outlook Studies treated 
prices independently of quantities in the discussions of consumption 
and resource conditions. They did consider the implications that ris¬ 
ing prices might play in reducing consumption in the long term, but 
the bulk of the discussion was about supply and demand trends in a 
priceless world. 

In 1973, the general assessment framework was strengthened to 
include more explicit consideration of prices and the role that trade 
plays in the US forest sector. This simple framework, shown in the 
left-most column in Table 10-1 (from the 1973 Outlook Study), has 
since been used in all Timber Assessments. It clearly lays out the 
timber consumption and availability issues and illustrates how trade 
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mediates between consumption and domestic production. This frame¬ 
work, although initially conceived to meet broadscale forestry plan¬ 
ning needs, provided guidance for methodological improvements in 
latter Timber Assessments. 

Table 10-1 reduces the discussion of the “timber outlook” to a con¬ 
sideration of the supply-demand balance. Under the assumption that 
prices remain at their 1970 relative levels, for example, consumption 
would grow faster than supply from US forests, and by 2000 there 

3 m # m 

would be a gap of 102 Mm'. Policy discussions then revolved around 
filling the gap. The Outlook Studies focused on increasing stand pro¬ 
ductivity or utilization, increased planting and protection, road devel¬ 
opment in the West, and increasing harvests from NIPF timberlands 
as ways to expand timber supplies. But many in the policy arena 
argued an economic framework could not be used for the Timber 
Assessments without considering how prices through market inter¬ 
actions bring supply and demand into balance. This argument grew 
stronger as solutions were sought to close the seemingly inevitable gap 
between supply and demand. In that context, price changes describe 
market actions and replace the quantity gap as the focus of policy. 

This struggle to relate price to supply and demand divides the 
nine Timber Assessments into three groups. The three Outlook Stud¬ 
ies were built using frameworks that included the indirect treatment of 
prices (the quantity gap). The 1980 (fourth) RPA Timber Assessment 
was transitional in that it included both indirect and direct treatment 
of prices. The last five (fifth through the ninth) RPA Timber Assess¬ 
ments were built using a framework that incorporates increasingly 
sophisticated algorithms to solve for equilibrium in spatially distinct 
multilevel markets. 

This chapter compares base case projections from the nine past 
Timber Assessments, 1958-2005. We examine the robustness of sev¬ 
eral common elements (the estimation of consumption and description 
of timber availability) and the role that explicit consideration of prices 
has played in improving the utility of the projections, policy delibera¬ 
tions, and stimulating methodological developments. In the discussion 
we will separate the impacts of changing modeling methods and exoge¬ 
nous assumptions on the projections. We start by examining some 
common visions of the year 2000 from early Timber Assessments, 
and consider the role of assumptions in determining key variables. 
We discuss the impact of methodological improvements for explicit 
price treatment, and finally, the evidence describing the degree of 
confidence that can be placed in these projections. 
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Table 10-1. Continued 


358 


Evolving Views of the Future of the US Forest Sector 





0 

> 

O 

X) 

d 





CO 

d 

O 

43 

O 

0 

• 

o 

5-1 

eu 


0 


E 


4-3 


E 

& 

E 

5-i 

CO 

0 

0 

bO 

•rH 

5h 

d 

CD 

c n 



2 



CO 

0 

o 

.f-H 

CD 









n3 

CM 

CO 

05 

T—I 


n3 

CM 

IO 

05 

T—I 



CO 

05 

O 

CM 


CO 

05 


CM 


00 

IV 


CO 

05 

O 

CM 


00 

IV 


CM 

CM 

00 


in 

00 


CM 

05 

05 


X! 

CO 

4^ 

CO 

0 

5h 

a 

m 


o 

E 


IV 

05 

CO 


io o 

00 T-H 

iv in 


CO CM 
IV 00 


05 

m 


in oo 


co 

in 


m m 

oo CM 
IV 'vf 


IV 


LO CO 


00 

CM 


CO CM 
• • 

IV r-H 

^ CO 


0 

O 

d 

E 

d 

d 

a 

0 

r O 


E E< 

a a 
o d 
m m 


V 

CO 

CD 

> 

5-i 

d 

E 

5h 

O 

d 

O 


Q, 


d 

CO 

d 

O 

CD 

E 

d 

a 

d 

o 

CO 

CD 

V 

d 


V 

CO 

CD 

CD 

Sh 

d 


IV 

05 


r O 

d 

d 


CM 

CO 

05 


CM 

\n 

05 


Sh 

O 


d 

d 

Q 

n3 


r O 

o 

o 


5-i 

o 


CD 

d 


r O 

d 

d 

rx 

CO 

V 

CD 

d 

r o 

o 

5-i 

CD 

co 

d 

O 

CD 

£ 

jd 

0 

CD 

CO 


X3 

O 

O 


E< 

• rv 

d 

E 

5-c 

CD 

CD 

m 


Sh 

CD 

cc 


a ^ 


CO 

£ 

jD 

I 

CO 

d 

CO 

> 

J0 

dC 

d 

0 

5h 

V 


IV 

05 


CD 

rd 

V 

a 

o 

Sh 


bO 

d 

‘co 

*Sh 

CO 

CD 

.a 

*n 

a 

CD 

E 

4-3 

E 

E 




d 

d 


CM 

cc 

5-i 

0 

cc 


5-i 

E 

CM 

CO 


CD 

CO 

d 

0 

5-i 

CD 

.a 

CD 

E 

d 


O 

CD 

d 

d 

d 

CD 


E 

E 

o 

£ 

CO 

E 

H 

CD 

0) 

Dh 

m 


5-i 

d 

o 

cc 

d 

d 

!-i 

CD 

CD 

c3 

CD 

c£ 

CD 

0) 

a 


5-i 

d 

o 

cc 


CD 

rd 

43 

0 

> 

o 

cc 

d 


X5 

Sh 

d 

O 

dC 

d 

d 

5h 

0 

CD 

d 

CD 

d 

d 

\n 


r d 

o 

o 

j£ 

E 

2 

d 

d 

CO 

V 

0 

d 

o 

5h 

CD 

CO 

d 

o 

0 

d 

E 

E 

o 

CO 


o 




CO 

r d 

o 

i 

E? 

E 

d 

d 

5h 

0 

CC 


o 

co 

0 

0 

..—i 

5h 

CD 


T3 O 
d > 
aj *^3 

5- E 
0 CD 

§■« 

u 


v 

aj 

0 

d 

.a 

d 

o 

o 

CO 

a 

03 

bJO 

O 

^H 

a 

CO 

0) 

E 


DC 

-4-=> 

o 

bO 

• H 

0 

0 

d 

E 

E 

d) 

aj 

O 


bO 

d 

• I—I 

4^ 

d 

5h 

0 

a 

o 

r o 

d 

d 

d 

0 


0 

bO 

d 

d 

d 


iv 

05 


IV 

05 


V-( 


0 

E 

E 

d 

§ 

0 

rd 


CO 

> 

O 

a 

0 

5h 

E 

d 

V> 

0 

d 


■ ^ 
2 O 
d 

i 


rd 

0 

CO 

0 

bO 

bO 

d 

to 

CO 

r d 

d 

0 

5-( 

0 


d 

rd 

v> 

!-i 

0 

rd 

a 


r 5 -* 

Vh 

CO 
( 

CO 

d 

rd O 

a e 

d Vh 


0 

> 

0 


d 

d 

o 

a 

d 

0 

rd 

V 

co 

d 

0 

d 

cd 

0 

X3 

0 

!-( 

d 

E 5 

E 

CD 

d 

co 

v 

o 

co 

d 

.2 
. E 

CO 0 
0 0 
bO 


-v 

dl 

bJD 

d 

5h 

CO 

d 

d 

O 

r d 

0 

bO 

d 

d 

rd 

0 

+-> 

co 

d 

W 

0 

rd 

+^> 


+e o 


CO 

0 



IV 

05 


0 

rd 


CO 

> 

O 

a 

0 

Sh 

5h 

0 

rd 

a 

•>-h 


CM 


CO 

d 

d 


0 

> 

• i—i 

5-1 

CD 

d 

o 

co 

> 

O 

a 

0 

5-1 


CO 


5-i 

0 

E 

d 

0 

5-1 

0 

d3 

4-3 


d 

5-1 


O 

5-i 


0 CD 

S S 

O d 

E m 

05 


“ d 

05 d 

> 

0 


IV 

05 


CM 


0 

rd 

4J 

V 

d 

0 

d 

d 

a 

0 

5h 

CO 

d 

E 

.2 

E 

d 

CD 

d 

o 

to 

d 

o 

r-2 

E 

d 

E 

d 

d 

co 

0 

.2 

*4-3 

0 

d 

5-i 

CD 


0 

o 

5-i 

d 

o 

m 


: Table 155 pp216-217 in USDA FS 1973. 
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10.2 VISIONS OF 2000 

One way to quickly gain an appreciation of the past Timber Assess¬ 
ments is to examine the visions each had for the year 2000 (shown in 
Table 10-2). The year 2000 was often the end point of projections in 
early Timber Assessments and a midpoint in the 1980 and 1989 RPA 
Timber Assessments after the 1974 RPA legislation required 50-year 
projections. 

These estimates fall within about 15% of the actual consumption 
in 2000 (see Figure 10-2). Generally they show smaller variation than 
might be expected given the underlying differences in determinants 
of consumption and underlying price assumptions in each Timber 
Assessment. There are some notable similarities. The earlier projec¬ 
tions tend to overestimate softwood use and underestimate hardwood 
use. One reason is that they did not anticipate the increase in hard¬ 
wood pulpwood use and growth in fuelwood consumption, especially 
hardwood fuelwood. This is evident in the projections made in the late 
1980s when fuelwood demand, especially for industrial purposes, was 
expected to grow sharply. The earlier projections also did not antici¬ 
pate the growth of softwood use for residential construction or repair 


Table 10-2. Four projections of US roundwood consumption in 2000 


Item 



Projections 8 

p 


Actual 


1965 

1973 

1980 

1989 

Average 

2000 



Million cubic meters 



Softwood: 

Sawlogs 

167.1 

141.6 

192.6 

181.3 

170.7 

221.0 

Veneer 

51.0 

42.5 

42.5 

31.2 

41.8 

31.2 

Pulpwood 

138.8 

189.8 

164.3 

136.0 

157.2 

113.3 

Miscellaneous 

5.7 

5.7 

11.3 

14.2 

9.2 

14.2 

Fuelwood 

2.8 

2.8 

8.5 

25.5 

9.9 

8.5 

Softwood total 

365.4 

382.4 

419.3 

388.8 

388.8 

388.1 

Hardwood: 

Sawlogs 

42.5 

39.7 

45.3 

51.0 

44.6 

59.5 

Veneer 

11.3 

11.3 

11.3 

8.5 

10.6 

5.7 

Pulpwood 

93.5 

96.3 

68.0 

73.7 

82.9 

85.0 

Miscellaneous 

5.7 

2.8 

8.5 

11.3 

7.1 

5.7 

Fuelwood 

14.2 

11.3 

31.2 

96.3 

38.3 

36.8 

Hardwood total 

167.1 

161.5 

164.3 

240.8 

183.4 

192.6 

Total 

532.6 

543.9 

583.6 

628.9 

572.3 

580.7 


a 1965-1989 are projections for 2000 that were made in the stated assessment year. 






360 Evolving Views of the Future of the US Forest Sector 



1965 1973 1980 1989 2000 (actual) 


Figure 10-2. Projected and actual US consumption of softwood (A) and hardwood 
(B) roundwood in 2000. 

and alteration. Nor did the projections, until the late 1980s, antic¬ 
ipate the increased use of recycled fibers in paper and paperboard 
production. 

In spite of these differences, the past projections of overall con¬ 
sumption reflect a relatively consistent view of the future (other than 
for fuelwood use) and all would have provided about the same infor¬ 
mation for policy debates at least in regards to the major consumption 
items like sawtimber and pulpwood. 
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10.3 THE UNCERTAIN NATURE OF ASSUMPTIONS 

Chapter 7 discussed the range of assumptions necessary to support an 
assessment of the US forest sector. Some of the differences between 
Tables 10-1 and 10-2 can be explained by differences in assumptions 
among the Timber Assessments. For example, different price assump¬ 
tions in Table 10-1 result in different estimates of total US demand 
and imports, as these are assumed to be sensitive to (in this case) 
higher price levels. The differences in Table 10-2 reflect a wider vari¬ 
ety in underlying assumptions, including population growth, future 
levels of public harvests, product consumption, and the US relation 
to the rest of the world. 

10.3.1 Population 

Figure 10-3 shows different projections of US population used in the 
Timber Assessments over the last 50 years. Each of these reflects the 
views at that time of the natural rate of increase and immigration. One 
obvious difference is how the post-World War II population growth 
rates were expected to continue in the 1960s. Now, 1962 is considered 
the end of the baby boom period. The higher population projections 
would lead to higher estimates of consumption (explaining, in part, 
some of the differences in Table 10-2). 

450 
400 
350 

| 300 

a 

X 

'£ 250 

2 200 

3? 150 
100 
50 
0 

1940 1960 1980 2000 2020 2040 2060 



Figure 10-3. US population projections comparing nine Timber Assessments. 
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The Timber Assessments during the 1970s through the 1990s gen¬ 
erally shared many of the same assumptions that underlie population 
projections. But the 2000 and 2005 RPA Timber Assessments recog¬ 
nize higher immigration and the large number of illegal immigrants 
already in the US. These latter projections suggest that the US pop¬ 
ulation will increase by 35% by 2050, reaching the levels envisioned 
by the projections from the 1950s but delayed by 50 years. Popu¬ 
lation projection methods are well established, but some of the key 
inputs (such as fecundity and immigration) can change rapidly. These 
types of changes have led to the highly variable population projections 
observed in the Timber Assessment process over the last 50 years. 

The Timber Assessment projections reflect the compounding of 
uncertainties in population and an array of other assumptions, such as 
technology and new product diffusion. Figure 10-3 suggests the range 
of uncertainty due to changing population projections. Technology 
assumptions are difficult because they depend both on the rate of 
innovation and adoption of new technologies or products. For example, 
the 1980 RPA Timber Assessment recognized the development of OSB 

• 3 

and assumed that by 2000 OSB consumption would reach 15.9 Mm 1 . 

* 3 • 

Actual use was 10.5 Mm and total structural panel consumption was 
26.0 Mm 3 . 

10.3.2 National forest timber harvest 

Controversy about timber programs on the national forests has been 
a constant throughout much of the time period covered by the Timber 
Assessments. In the Outlook Studies, greater road access in western 
national forests was seen as one way to expand timber supplies. In 
the RPA Timber Assessments, harvest level on national forests was 
seen as one of the main policy variables, either for increasing harvest 
to stem unacceptable price increases or reducing harvest to protect 
unique habitat. 

Figure 10-4 summarizes the evolution of the national forests har¬ 
vest assumptions used in the RPA Timber Assessments over the last 
15 years. In general, harvest levels increased during the 1950s to 
match the increase in consumption following World War II. Harvests 
expanded as management on the national forests shifted from custo¬ 
dial to active forest management that focused on timber production. 
The intent was to convert the old-growth natural forests to managed 
forests, following volume regulation practices (see USDA FS 1963 for 
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0 H-T-T-■-I-T-1 

1940 1960 1980 2000 2020 2040 2060 

Figure 10-4 • National forest softwood timber harvest comparing projections from 
1989, 1993, 2000, 2005 RPA Timber Assessments. 

details). Public pressure and changing legislation restricted harvest 
increases by the mid-1960s, and for the next two decades debate 
ensued over the size of the national forest timber program. The out¬ 
come of this debate was a sharp reduction in federal timber harvests 
in the 1990s. The details of this debate are covered in Chapter 11. The 
volatility of past national forest harvest illustrates how tenuous many 
assumptions can be when making long-term projections. 

10.3.3 Trade assumptions 

While the USA has been and is expected to remain a net importer 
of forest products, the treatment of trade in the Timber Assessments 
has changed markedly over time. In early reports, all trade flows were 
treated as exogenous. Table 10-1 provides one illustration of the role 
that trade assumptions can play. In that case they were increased 
to narrow the expected gap between supply and demand. In more 
recent studies, the Canadian sector has been included as an endoge¬ 
nous element of the projection. Most offshore flows remain exogenous 
(softwood lumber is a key exception), though efforts have been made 
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to employ projections for these flows that are consistent with projec¬ 
tions from analytical trade models such as the IIASA GTM (Kallio 
et ah 1987) and FAO (1997). 

10.4 HOUSING STARTS 

While housing starts are considered one of a score of leading economic 
indicators, forest sector analysts usually give them great importance 
because of their prominence in policy debates. The broader issue is 
residential construction and consists of two specific assumptions used 
in later Timber Assessments. First, is the number of housing starts 
by type of construction (single family, multiple family, and mobile 
homes). Second, is the size of these units. These assumptions have var¬ 
ied greatly among Timber Assessments, reflecting changes in society’s 
housing choices. The 1958 Outlook Study did not use the same amount 
of detail for describing demand by end-uses but rather described the 
annual requirements for new dwelling units in 2000 at three million 
units. It did note the trend (at that time relatively rapid) in the 
increase in proportion of single-family homes. It also noted that new 
single family homes were larger in 1958 than in 1950 when they aver¬ 
aged 93.3 m 2 per unit. The 1965 Outlook Study was the first to use 
the end-use detail familiar to Timber Assessment readers. The hous¬ 
ing start assumptions from the 1965 Study, the 1980 RPA Timber 
Assessment, and the actual data for 2000 are shown below: 


Type of housing 

Projected year 2000 
housing starts 

1965 1980 

Actual year 
2000 starts 



1,000 units 

Single family 

1,530 

1,410 

1,231 

Multifamily 

1,170 

550 

342 

Mobiles 

200 

340 

251 

Total 

2,900 

2,300 

1,824 


These forecasts illustrate how divergent views can be and are an 
important reason for variation in projections of softwood lumber used 
in home construction among the Timber Assessments. 

Different views of how future US populations would be housed 
account for some of the differences shown in the tabulation above. In 
the early 1950s, the emphasis was on catching up with housing needs 
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following World War II. In 1965, housing discussions were still domi¬ 
nated by the post-World War II baby boom. In the early 1980s, in the 
midst of the most severe recession since the 1930s, we debated a future 
that included both housing the children born during the baby boom 
and increased interest rates that raised home financing costs to what 
seemed like unacceptable levels relative to incomes. Some industry 
analysts at the time thought the future would include a trend toward 
smaller and more affordable homes. However, house size has expanded 
even as household size has decreased. The floor area of average single¬ 
family homes at 218.2 m 2 in 2004 was more than double the average 
1950 house size. 


10.5 HOW HAVE OUR VIEWS OF THE FUTURE 

CHANGED OVER THE LAST 50 YEARS? 

There are several major market indicators that illustrate different 
perspectives on how views of the future have evolved in the Tim¬ 
ber Assessment over the last 50 years, including lumber and plywood 
production and timber harvest. The early projections of these mea¬ 
sures and comparisons with the last decade offer insights that will 
help us judge the credibility of the current projections and projection 
methods. 

10.5.1 Lumber and plywood production 

The earlier Timber Assessments underestimated the growth in con¬ 
sumption of softwood lumber and structural panels. 2 This resulted 
from both differences in population projections as well as under¬ 
estimates of wood used in residential construction. As discussed in 
Section 10.4, housing starts both in number and size have proven dif¬ 
ficult to forecast. 

Figure 10-5 shows projections of US softwood lumber consumption 
from the nine Timber Assessments. The differences between individ¬ 
ual projections reflect underlying assumptions as previously described. 
But the projections are all consistent with a common view of the 
future, where growing populations consume ever larger amounts of 
softwood lumber. Figure 10-6 shows the nine different projections of 

ry 

Structural panels include softwood plywood and OSB. Prior to the introduction 
of OSB in late 1970s only softwood plywood was included. 
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Figure 10-5. US softwood lumber consumption comparing nine Timber Assess¬ 
ments. 



1940 1960 1980 2000 2020 2040 2060 


Figure 10-6. US hardwood lumber consumption comparing nine Timber Assess¬ 
ments. 


hardwood lumber consumption. Like softwoods, the differences bet¬ 
ween individual projections reflect differences in underlying assump¬ 
tions. Unlike softwoods the general shape of the projections reflects 
several shifts that have taken place over the last five decades. First, 
the increased availability of softwood lumber consistently graded and 
marketed has reduced local use of hardwoods especially for residen¬ 
tial and nonresidential construction. This change took place faster 
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than assumed in the earlier Timber Assessments which had expected 
increased substitution of hardwood lumber for softwood lumber in 
construction uses. Second, much of the increase in hardwood lumber 
use came in shipping, mirroring the rapid increase in the use of pallets 
during the 1970s. In the last decade we have seen pallet use level off as 
pallet recycling and reuse have increased. Third, the recent increase 
in imported furniture to the US has reduced hardwood lumber use 
in domestic manufacturing. The higher production offshore for US 
markets has contributed to somewhat higher US hardwood lumber 
exports. 

Figure 10-7 shows projections of US structural panel consumption 
from the nine Timber Assessments. Like the others, some of the dif¬ 
ferences between individual projections reflect differences in underly¬ 
ing market assumptions. Another factor is the assumption about the 
rate at which panel products will be adopted in various end-uses like 
residential construction. This is revealed by comparing projections 
from 1962 and onward that show how early analysts underestimated 
the speed at which panels would substitute first for lumber and later 
OSB for softwood plywood. But like lumber, the aggregate of all the 
projections is consistent in showing a rising trend over time. 
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Figure 10-7. US structural panel consumption comparing nine Timber Assessments. 
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10.5.2 Timber harvest 

Harvest estimates in the Timber Assessments interest a variety of 
people. Foresters see this as drain on forest resources and part of an 
indicator (as a ratio to growth) for assessing the sustainability of forest 
resources. Others are concerned if sufficient wood volumes are avail¬ 
able to meet public needs. Still others are concerned about the role 
selected material flows or species could play either in meeting public 
needs or sustaining forest resources. Regardless of the reason, har¬ 
vests are primary indicators emerging from assessments. US Timber 
Assessments have conventionally considered hardwood and softwood 
harvests separately because of the differences between the two sec¬ 
tors. The term “timber harvest” is used here specifically to mean the 
volume of timber harvested from all sources, growing stock and non¬ 
growing stock. Timber removals, in contrast, refer solely to timber 
cut from growing stock (see glossary for definitional details). The fol¬ 
lowing sections examine historical assessment projections of harvest 
(from all sources) by species group and the reasons for variation in 
projections over time. 

10.5.2.1 Softwood harvest 

Figure 10-8 comprises a relatively uniform set of upward sloping soft¬ 
wood harvest projections, reflecting increases in the consumption of 
final products adjusted for changes in trade patterns. There are some 
differences among the projections, however. For example, the higher 
population projections in 1965 and the associated higher consump¬ 
tion led to higher domestic consumption. By the 1973 Outlook Study, 
the change in consumption projections, and the rapid rise in softwood 
lumber imports from Canada, led to reduced harvests. The Outlook 
Studies also did not anticipate how rapidly pulp and paper production 
would grow or the extent that both residues and hardwood roundwood 
would be substituted for softwood harvest. The softwood harvest pro¬ 
jections made until the early 1990s also did not envision the extent 
of the decline in federal harvest resulting from efforts to protect habi¬ 
tat for endangered species. These efforts reduced harvest from federal 
timber lands by nearly 90%, dropping the federal share of softwood 
harvest from as much as 20% to less than 5% over roughly five years. 
These large changes led to structural changes in producing regions, 
reduced US exports, and increased imports of both lumber and struc¬ 
tural panels from Canada. 
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Figure 10-8. US softwood timber harvest data comparing nine Timber Assess¬ 
ments. 


10.5.2.2 Hardwood harvest 

Figure 10-9 for hardwood harvests illustrates that earlier projections 
did anticipate increases in harvest but for the wrong reasons. Until the 
late 1960s, there was a persistent belief that hardwood lumber would 
substitute for softwood lumber in various end-uses including housing 
and nonresidential building (primarily farm buildings). Instead hard¬ 
wood lumber use in pallets increased, the growth of which exceeded 
earlier expectations. Also increased hardwoods were used in pulping, 
and after the mid-1970s for fuelwood. The difference in demands for 
high quality versus low quality hardwood lumber does have different 
land management implications. 

The amount of hardwood used for fuelwood and pulpwood changed 
again during the 1990s. The 1990 RPA Timber Assessment anticipated 
high growth in both, but a decade later, the growth in fuelwood had 
diminished and pulp production had declined in the face of shifting 
global markets (see Chap. 13). 
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Figure 10-9. US hardwood timber harvest data comparing nine Timber Assess¬ 
ments. 


10.5.2.3 Future harvests 

Another way to gauge the different future views is to examine several 
estimates of harvest for a specific future year. We chose the year 2030, 
the most distant point projected in the 1980 study, and compared 
projected harvest from domestic forests. These projections were all 
developed by using the Assessment System, but each incorporates 
differences in underlying assumptions about public harvests, private 
land management assumptions, and changes in net trade. 


Year 2030 projected harvest 
Year of projection Softwoods Hardwoods 



Million cubic meters 

1980 

461.7 

260.6 

1989 

484.4 

314.4 

2000 

441.9 

243.6 

Average 

461.7 

271.9 
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The 1980 and 1989 RPA Timber Assessments both projected higher 
hardwood consumption (though for different reasons as noted above). 
In the 1989 RPA Timber Assessment the hardwood sector was seen 
as benefiting from increased trade (where it was a net exporter) of 
relatively high-quality lumber into European and other markets and 
from increases in both fuelwood and low-quality lumber markets for 
pallets. The 2000 projection reflects a future where pulp and paper 
demand is less than the two earlier projections and imports provide 
a larger share of US consumption. Despite these differences, all of the 
projections continue to forecast substantial growth in harvest from 

Q 

current levels (29.7 and 16.7Mm for softwoods and hardwoods). 

10.6 IMPROVING THE TREATMENT OF PRICES 

The treatment of price assumptions became more critical as Timber 
Assessments were used as the basis for discussing the effectiveness of 
different programs and policies enacted to balance the outlook for tim¬ 
ber supplies and demands. The 1958 and 1965 Outlook Studies focused 
on physical descriptions of the supply-demand gaps and assumed rel¬ 
ative stability in product prices. This led to growing criticism of the 
policy inferences derived from the Timber Assessments by economists 
both those within the Forest Service and at universities. This criti¬ 
cism focused on the need to recognize the role that product prices 
play in balancing supply and demand of products, spatial differences 
in prices, and the links among product and stumpage prices. Some of 
the criticism stemmed from work in the early 1950s that suggested 
the use of spatial equilibrium approaches that could be simultane¬ 
ously solved for prices and quantities in both product and stumpage 
markets. 

Historical price data for softwood lumber and stumpage (Douglas- 
fir and southern pine) are shown in Figure 10-10. The prices are plot¬ 
ted in index form (1997 = 100). The annual rates of real price appreci¬ 
ation for the 98 years of data are 1.3% for softwood lumber, 5.1% for 
Douglas-fir stumpage, and 3.4% for southern pine sawtimber stum¬ 
page. The general relation of prices shown in Figure 10-10 reveals two 
very different periods, providing modest justification for the lack of 
specific treatment of prices in the Outlook Studies and the uncertain¬ 
ties introduced by price volatility in the RPA Timber Assessments. 
In the first period, 1900 through the mid-1960s, prices were relatively 
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Figure 10-10. Historical real US lumber and stumpage prices in index form. 


stable, other than for the jump in prices following the removal of 
World War II price controls. The relations among stumpage and lum¬ 
ber prices remained fairly stable during this period, lending credence 
to the argument that stumpage prices are some fixed proportion of 
lumber prices. In that context, some analysts modeled stumpage prices 
as a residual value determined by deducting logging and manufactur¬ 
ing costs from lumber prices. This relationship is the basis of resid¬ 
ual value appraisal, which the Forest Service and many others still 
practice. 

The second period, 1965 to the present, is characterized by greater 
volatility in the lumber price series as well as the relation between 
stumpage and lumber prices. Stumpage prices could no longer be 
assumed to be some fixed proportion of lumber prices. Instead the 
behavior of stumpage prices suggested that they were being set in 
markets that reflected a wider range of products than lumber alone. 
For example, both in the West and in the South, softwood plywood 
offered higher returns for larger logs. In the Douglas-fir region, log 
exports raised stumpage prices by increasing competition for high- 
quality logs meeting specific dimensions. In the South, variability in 
pulpwood markets changed the returns from year to year for small 
sawlogs. In both cases, increased price volatility in the forest sector 
after the mid-1960s reflected the first significant limitations on timber 
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supply in many decades and the restriction of lumber output expan¬ 
sion by available processing capacity. 

The differences in the two time periods led to very different assump¬ 
tions about price behavior among the Timber Assessments. For exam¬ 
ple, the 1965 Outlook Study assumed that future price trends (between 
1962 and 2000) would not differ significantly from price trends for com¬ 
peting materials and that future “price induced” substitution between 
competing materials and timber products would be limited. Implicit 
in this price assumption are the further assumptions (1) that adequate 
stumpage supplies will be available throughout the projection period, 
and (2) that technological progress in the forest industries will keep 
pace with industries producing competing materials and contribute 
to the stability of relative prices. The assumption about adequate 
stumpage supplies was challenged by many who saw rising stumpage 
prices from 1950 through the 1960s (see Figure 10-10) as evidence that 
supplies were failing to keep up with rising demands. This especially 
became the case in the late 1960s as harvests on the national forests 
stabilized and harvests on private timberlands in the West started to 
fall. 

The criticism led to more explicit treatment of price assumptions 
in the 1973 Outlook Study. Not only was there development and 
discussion about alternative price trends but also about how rising 
prices damped growth in consumption. Table 10-1 illustrates how ris¬ 
ing prices were projected to further reduce consumption. For example, 
softwood consumption would be reduced 15% by 2000 assuming rising 
relative prices. Also, in the 1973 Outlook Study stumpage prices were 
tied directly to product prices as a fixed proportion of lumber prices. 

Limitations in the approaches used in earlier Timber Assessments 
as well as the emerging use of prices as a policy variable led to the 
development of market models with endogenous prices in the Timber 
Assessments after 1973. The use of models that solved simultaneously 
for prices and quantities in spatially specified product and stumpage 
markets changed the interpretation of the outlook from one of dif¬ 
ferences in physical quantities to a discussion of the price implica¬ 
tions. For example, the base projection from the 2000 RPA Timber 
Assessment (Haynes 2003) shows relatively limited growth in prices 
for softwood stumpage in the major producing regions. Sawtimber 
stumpage prices rise at less than 0.5% per year in the projection after 
2010 in the South and Pacific Northwest West, while softwood pulp- 
wood stumpage shows a strong cycle but no trend in the South. In 
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terms of underlying changes in softwood stumpage markets, demands 
for both sawtimber and pulpwood expand markedly in the projection, 
but supplies, albeit from different sources, keep pace and limit any 
price growth. In addition, increased dependence on global product 
markets helps limit US stumpage price growth. 

Slow price growth represents a sharp break from the experience of 
the late 1980s and 1990s. But the unusual conditions of demand and 
supply that lead to rapid price growth in that period have changed, 
and price growth is expected to moderate as a result. At the same 
time, prices will not fall back to levels observed in the 1970s and 
early 1980s. Softwood stumpage prices took another, essentially per¬ 
manent, step upward during the 1990s, just as they have in many sim¬ 
ilar periods in the past (consider the changes shown in Figure 10-10). 
And although the 2000 RPA Timber Assessment projection of modest 
long-term price growth is noteworthy in contrast to recent history, it 
is not a new result. The RPA Timber Assessments since 1989 have 
projected slower growth in softwood timber prices beginning in the 
2000-2010 period based on essentially the same fundamental vision of 
future markets. 

Figures 10-lla through 10-lld show the various price projections 
for the four products that have been treated consistently in the last 
six RPA Timber Assessments. Softwood lumber shows a drop in pro¬ 
jected prices starting in 1990 reflecting, among other things, that 
expected future timber supplies have shifted outward as fast or faster 
than demand has grown. This is less the case for hardwood lumber 
until the 2000 and 2005 RPA Timber Assessments where hardwood 
lumber demand growth has slowed as pallet recycling has reduced 
expected lumber consumption. A slowing in the growth of demand 
also impacts some of the later paper and paperboard price projec¬ 
tions where expected future US consumption and exports for some 
grades have decreased. 

While price-based policy discussions dominated during the 1980s 
and early 1990s, recent policy debate has once again shifted away from 
prices. This is due in part to the relatively modest expectations for 
future price changes shown in the 2000 and 2005 RPA Timber Assess¬ 
ments. It also reflects broader policy concerns that now dominate 
the forestry community. Issues such as jobs versus the environment, 
progress toward sustainable forest management, and managing forests 
for ecosystem goods and services often involve indicators of multiple 
aspects of the forest sector rather than just the price effects. 
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Figure 10-11. Product price projections from the RPA Timber Assessments. 
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10.6.1 Stumpage price projections 

Views on whether product or stumpage price projections are more 
useful in forming judgments about the timber outlook and prospec¬ 
tive ways to alter the outlook have changed over time. In the Out¬ 
look Studies, price discussions focused on product prices, especially 
softwood lumber (see Figs. 10-10 and 10-1 la). There the concern was 
about substitution of wood with nonwood materials (e.g. concrete and 
steel), the extent of material substitution, and trends in various end 
uses of wood products. By the mid-1970s, however, the focus had 
shifted from product prices to stumpage prices. Factors responsible 
for this shift were the continued growth in demand for various forest 
products, the lack of extensive substitution from competing nonwood 
materials, and the intensity of the debate within the forestry commu¬ 
nity about different approaches to increase timber supplies to meet 
the increasing demands for wood products. 

The shift from product price to stumpage price created some chal¬ 
lenges. For example, the 1973 Outlook Study used a framework where 
stumpage prices were determined as a proportion of lumber prices. It 
was assumed that “75% of future increases in lumber product prices 
would go to stumpage” (pl49 in USDA FS 1973). This “passthrough” 
technique was criticized for being inconsistent with derived demand 
concepts and distorting policy recommendations about the extent to 
which federal programs might affect regional stumpage availability 
(Haynes 1977). One of the goals in the 1980 RPA Timber Assessment 
was to develop a framework that would simultaneously balance sup¬ 
ply and demand in both product and factor markets. In that way, 
the prices and quantities would represent market equilibrium in both 
product and factor (stumpage) markets. 

The various stumpage price projections from the Timber Assess¬ 
ments are shown in Figures 10-12 for the Pacific Northwest West and 
10-13 for the South. The relatively dramatic difference between pro¬ 
jections from the 1980 and 1985 and later RPA Timber Assessments 
results in part from the incorporation of the effects of changes in 
management intensity on private lands. In the earlier projections saw- 
timber prices rose steadily in part because the inventory projection 
models (based on diameter distributions) were limited in their abil¬ 
ity to consider how changes in management intensity could change 
future growth. In these projections, the base case assumption was that 
future management would be like past management. Growth rates or 
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Figure 10-12. Softwood sawtimber stumpage prices in the Pacific Northwest West 
with projections from six RPA Timber Assessments. 
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Figure 10-13. Softwood sawtimber stumpage prices in the South, with projections 
from six RPA Timber Assessments. 
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yield relations derived from historical data were assumed to reflect the 
effects of past management, and these were to remain unchanged for 
each region, species group (softwoods and hardwoods), and ownership. 

Softwood sawtimber stumpage price forecasts since 1989 have all 
envisioned declining growth in prices after 2010 because they have 
assumed or projected higher future levels of management on private 
timberlands (see Chaps. 6 and 12 for details). Pulpwood prices have 
been projected only since the 1989 RPA Timber Assessment. It fore¬ 
cast a slow rise in Southern pulpwood prices to near 1960s levels by 
2040, whereas the 1993 RPA Timber Assessment showed a shallow 
cycle returning to the same 2040 levels as the 1989 projection (see 
Figure 10-14). 

The effects of higher estimates of inventory growth can be seen in 
a simulation experiment conducted in the 1980 RPA Timber Assess¬ 
ment (labeled “1980-INT” in Figures 10-12 and 10-13). In this analy¬ 
sis, diameter growth rates were adjusted upward to reflect a scenario of 
extensive investment in private forest management (see Adams et al. 
1982 for details). The result, in both the Pacific Northwest West and 




Figure 10-14 • Softwood pulpwood stumpage price in the South, with projections 
from the 1989, 1993, and 2000 RPA Timber Assessments. 
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South, is stable to declining prices ten years into the projection. At 
least until 2020, this projection is much closer to the 2005 RPA Tim¬ 
ber Assessment base than the static investment and growth scenario 
of the 1980 base. 

10.7 CLOSING 

Each of the nine Timber Assessments painted a view of the future 
that reflects the views of the time about key drivers of future condi¬ 
tions. They are the products of the events and concerns of the times 
in which they were made. While some of these concerns are tem¬ 
porary, others, relating to forest stewardship and industrial uses of 
wood, have endured throughout the 50-year period covered by past 
Timber Assessments and are nearly universal to forest sectors world¬ 
wide. These common concerns include: finding ways to increase timber 
supplies before price-based substitution reduces consumption exces¬ 
sively, understanding the role that improved harvesting or processing 
technologies can play in increasing supplies and employment oppor¬ 
tunities, increasing forest growth through improved forest manage¬ 
ment, understanding how different landownership patterns influence 
forest management, and the role of markets to allocate resources and 
to provide incentives for both improved processing technology and 
forest stewardship. 

The nine Timber Assessments are strikingly consistent in their 
description of futures that share a number of common elements based 
on different sets of assumptions. Much of this consistency is the result 
of a relatively robust general forecasting framework that is able to 
effectively organize increasingly sophisticated assumptions and process 
models. The use of spatial market models has been an important com¬ 
ponent of this framework and has contributed to the general consis¬ 
tency of projections over time. Stability in the general outlook also 
acts to increase policy analysts’ confidence in the results. If the story 
does not change much over time under a changing array of conditions, 
people come to place some faith in it. 
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